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@ Laundry soil and stain remover. 

@ A prelaundering composition In solid, stick-like form 
including a surfactant and laundry enzymes homogeneous- 
ly dispersed throughout a semi-hard carrier vehicle includ- 
ing in-situ formed sodium stearate. Various salts added to 
the composition of the invention are effective to modify, 
controllably and independently, particular physical and 
chemical parameters of the composition, including texture, 
consistency, hardness, melting point and pH to optimize the 
rheotogy and the softening range of the product and to 
enhance related functional features. 



O) 
10 

o 

01 

o 




ACTOR UM AG 



JNSOOC1D: <£P Q20S990A2 J > 



-1 



0205999 



LAUNDRY SOIL AND STAIN REMOVER 



The present invention relates to a solid type 
fabric-cleaning product which finds utility as a pre- 
-applied spotting agent used prior to a laundering 
procedure so as to facilitate the removal of stains and 
5 soil from selected pre- treated areas of the fabric. 
More particularly, the invention is directed to a 
laundry soil and stain removing composition which 
includes, in combination, surfactants, laundry enzymes, 
and a carrier material so as to provide a solid medium . 

10 that can be applied conveniently to a fabric as an aid 
in laundering. The composition includes a chemical 
agent for regulating and for selectively, independently 
modifying physical and chemical parameters of the 
product to enhance its functional features and its 

15 effectiveness in use. . . 

* 

Compositions finding utility as pre-spotting 
preparations have long been utilized in the laundering 
and cleaning field. Such preparations have been applied 
to particular, selected stained or excessively soiled 
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areas of clothing and other fabrics prior to subjecting 
the pre-treated material to a laundering operation. 
It has been established that effective pre- treatment 
of the type described increases the likelihood of 
5 removing the soils and stains effectively. 

The specialized preparations of the prior 
arjt have taken various physical forms and have 
embraced a broad variety of chemical formulations. 
Among such pre-treatment preparations are dry products 

10 which have ordinarily been used in conjunction with 
water to provide a solution in which the fabric to 
be cleaned is subjected to a pre-soaking step. Other 
prior products include formulations packaged for 
spraying from aerosol type dispensers or from bottles 

15 fitted with pump mechanisms . Still other specialized 
preparations constitute preparations which are applied, 
as liquid pre-spotters, directly to the area to be 
treated. 

Some of the products of the type referred 
20 to above have included laundry enzymes of the type which 
have been demonstrated to act effectively to enhance 
the removal of foreign material including oil and 
grease stains and other stains and soil from fabrics . 
The enzyme systems employed are critically sensitive 
25 to the pH of the system .into which they are introduced. 
This fact has interfered with and impaired their use 
in laundry preparations. 

The use of dry powders in conjunction with 
water is inconvenient, as is the use of liquid pre- 
30 spotters . 
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Aeroso! type pre-spotting preparations are 
costly and suffer the disadvantages inherent in aU 
aerosol type products. 

Another shortcoming of prior art "stain 
sticKs- or pre-spotters, ^^tretof « ' ' 

soft but which also has a dropping point «• 
alperature reasonably to be encountered during 
shipment or warehouse storage. 

M any of the products heretofore produced 

^ Kaiance and functional 
have failed ^^^^^at- parameters 
optimization of the values °* " ^ effec . . 

define and determine the utility « 
^veness of laundry pre-spotting preparations. 

It is also known in the prior art to 
u tili,e pre-spotters which take £ physica ! *- 

of =^-^/^^; t ^rr f r -duct and to the 
■ rtcomings^d facias of 

^r art Products that the present invention is 

directed • 

This invention provides a laundry soil 
^ stain remover-composition which takes the physical 

..£T- — - l^h ^lenfe^y 
laundering operation. 
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It is an important feature of the stain 
removing compositions of the invention that they 
include, in combination, a surfactant, and in pre- 
ferred embodiments, a surfactant system containing 
5 both non-ionic and anionic surfactants, one or more 
laundry enzymes, a bodying agent in which the enzymes 
and the surfactant are homogeneously distributed, and 
a chemical agent for selectively .and independently 
modifying the value of one or more physical and 
10 chemical parameters of the composition to enhance its 
operation. 

It is a related feature of the invention 
that the preferred formulations of the invention 
have proven exceedingly effective to remove stains 
15 and soil from cotton fabrics as well as from "syn- 
thetics". 

Still another very important feature of the 
invention is the incorporation of a salt into the 
composition, effectively and selectively to modify 
20 a given parameter of the product so as to improve both 
its physical and its chemical properties and to render 
the preparation more useful "in its intended applications. 

A feature of the invention is the discovery 
that there are critical relationships between the^ 
25 several distinct components of the compositions of 
the invention and that the concentrations of the 
components significantly affect the rheology and 
other properties, including the "dropping point" of 
the product. 
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^ the method of ^^ 9 o r fon .i M sodium stearate, 
invention procedure being a sighl- 

in -situ, one ^''f^'.^w,. 
ficantly reduced cost for raw » 

It is an i^- tant praCtiCl1 ^Tbe' 
• ^ f the invention that they may be 
tbe formulations. of the n subjecting 
applied as much as several days 
£ treated fabric to ^ 

• tha fabrics so treated must be 3 ^ ^ 
mediately and the applied pre sp 

to dry, has been removed). -. 

•t* ^e present invention the 
ln accordance mtfc the pr ^ ftMl 

physical properties i~™XdTy Adding a salt 
product ^.-^Sl 0 ^^ of the product 
„ the matrix to <«»rt ^t above . 

as well as to maintain the dr PP ^ u 
37.8-c. preferably from c „ ralse the 

, prided a ^.^^/ame time decreasing the 
dropping point while at the 
hardness of the product. 

It is an important practical " 
^ formulations of the in a 

5 oeen found to «^-2^dli bl ~ d < 

br oad spectra of sta- ^ sQilSi on cotton 
cocoa, and sugar, as wen 
and synthetics. 
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The formulations of the present invention 
have the requisite physical strength in combination 
with the property of being soft enough to be trans- 
ferred mechanically to the areas to be treated, so 
5 that the product may be readily handled and used 

conveniently, and effectively, and, at the same time, 
maintaining a physically stable form at the elevated 
temperatures t^o which suph products are exposed during 
shipment and storage. 

10 Other and further features, objects, and 

advantages of the compositions of the invention will 
be evident from the following description considered 
in conjunction with the claims and with the accompanying 
drawing in which Figure 1 is a graphic representation 

15 illustrating the inter-relationship between various 
parameters, including drop point, pH and hardness, 
of the compositions of the invention. 

In preferred embodiments, the aims of the 
present invention are achieved by formulating a highly 

20 effective and versatile cleaning concentrate in the 
form of a readily manipulable stick-like probe or 
applicator which includes, in combination, inorganic 
and organic salts, an enzyme system, a surfactant, 
the salts, enzymes, and the surfactant being uniformly 

25 and homogeneously distributed throughout a supporting 
matrix or carrier to provide a relatively soft" but 
readily handled rod facilitating the direct appli- 
cation of the composition to selected areas of 
fabric to be treated. The physical consistency, 

30 hardness, softening temperature and the general 

rheology of the matrix of the product are controlled 
and adjusted through the addition of the salt or 
salts. 
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The compositions of the invention 
the requisite values of parameters including adequate 

length, hardness and temperature sensi- 
tivity and stability as well as requisite 
^ability, upon abrasive contac ? 
to which the composition is to be appl 

in 'the product can perform effectively. 

The present invention invokes a unique 

• 4.- M A ? > svstem of laundry enzymes xn 
combination of a system »*. * 4rf „„ nt . 

•4-v, ^r-^f^rablv. two or more different 
Cmim T^^rJlT^ and supplement one 
^ °/ a£ coined as intimately and homogeneously 

which have been delineated for pre trea 
of a laundering operation. 

Preferred formulations of the laundry soil 
an d stain remover products of the 

as fluid components or solvents in the matri* syste ■ 
pidpylene glycol and dipropylene glycol and mixtures 
f^I two in accordance with the practice of the 
^Invention, the -ati^ati^ — " ~ 
of the glycols may be selected to alter ana 
of the gj-yc j Aimer produces a 

the rheology of the matrix. The duner p ^ 
harder matrix than does propylene glycol, and the 
£Lr, even harder products. The glycols can be. 
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blended to produce products with desired rheological 
properties . 

In formulations of the type referred to, 
salts, particularly borate and formate salts (e.g., 
5 sodium borate decahydrate \ were added for the purpose 
of enhancing enzyme stability. In the course of this 
research, the surprising and unexpected .discovery was .. 
made that these salts and other organic and inorganic 
salts could be used to control the consistency of the 

10 matrix of the product. Upon further research in this 
area of investigation it was discovered that the value 
of important parameters, for example, temperature 
sensitivity, of the products could also be varied and 
controlled. At the same time, the added salt compo- 

15 nents could be used effectively to control the pH in 
the formulated product. 

In accordance with the practice of the present, 
invention the addition of the salts is effective not 
only to raise the drop point and decrease the hardness 
20 of the product, but also to increase the hardness; 
and raise the drop point temperature without raising 
the pH significantly. 

While hardness and drop point may be increased 
by using more" stearic acid and more sodium hydroxide 

•25 solutions (50% NaOH) , the effect is to increase the pH. 
Such increase is undesirable if" there is a pH-sensitive 
component in the composition. For example, too elevated 
a pH has an adverse effect on enzyme systems. In the 
practice of the present invention it is practical, by 

30 th addition of a salt, to produce a "harder" formulation 
without the objectionable- side effect of elevating the 
pH. 
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in formulations of the type embodied herein, 
the final Product is often translucent to opaque. 
Accordingly, there may be some difficulty seeing where 
the product has been applied. The color of 
nay also be undesirable or may not be consistent wxth 
Z color one expects for a laundry product. To correct^ 
Zsl features, one can add traditional coloring agents to 
the formulations. . Examples include titanium dxoxide, . 
pearlescent agents of the type traditionally used in 
the cosmetic and soap industry, various organic dyes 
of the type commonly used in laundry and detergent 
products, and other coloring and opacifying agents 
Lt would impart a color to the product, but whxch 
would not dye or discolor the fabric. . 

The traditional' effect the changing of 
the sodium hydroxide concentration has on pH, hardness . 
(Penetrometer reading,, and drop point <^"~" 
response) is shown in Table I and Figure 1. The 100 
percent caustic point (sample D in Table 
Le formulation listed below (Example 1). The other 
data represent formulations in which the water/caustic 
satio has been changed to give the desired amount of 
caustic. (See Table I). 
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TABLE I 

S AMPLE # COMPOSITION DROP Pt °C PENETR pH 

[OH - ] [BLO]. >93.3 29 10.12 

21.85 29.65 
(15% xs OH") 

* ' 20.90 30.60 58.0 * 26 10.09 

(10% xs OH") 

19.95 31.55 ' 53.5 * 33 9.96 

(5% xs OH") . 

10 D 19.00 32.5 51.3 48 9.89 

18.05 33.45 48.1 85 9.41 

(5% less OH") 



A 

B 
C 



E 
F 

15 G 



17.1 34.40 44.5 115 9.29 
(10% less OH") , a nn 

16.2 35.35 45.9 160 8.99 



(15% less OH ) 



Figure 1 depicts schematically the variations 
and dependency as well as the inter-relationship between 
drop point, pH and penetrometer reading as a function 
20 of alkali concentration. 

Example 1 

ingredient Cone, (gms) 

Propylene Glycol 1 ?2"? 
Nonylphenol Ethoxylate 

25 Linear Alcohol Ethoxylate an 

Polyethylene glycol «.0 

Dodecylbenzenesulfonic Acid 11*1 

Stearic Acid tin 
Enzyme . 

30 Water/caustic - As shown in Table I 

As the graph of Figure 1 indicates, the formu- 
lation of Example 1 and other typical sodium stearate 
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.orations will have 

are umgue for each g^ ^ atioM cannot be changed 
of traditional stearate form ^^ics. 
without affecting the other two cna 

Ih e present invention provides formulations 

is. hardness, £ --^ 
utility of the inventxon xs evxdent ^ e r iUus . 
of the following additional examples provxd 
trative purposes. 

Example 2 n orcent sodium chloride to 

T a Tf TampL \ . ** point of 

To'. The .comparable-, sodium --"^^.36. 
(Example 1) has a drop point of 50.8 
and a penetrometer reading of 54. 

In the salt-modified Example 2 f°™> lrt * on / 

,■ haa been raised without significantly 
the drop point has been rax 

ch an,ing the other <^«*~££ J £ r £ to tte 
^ Twi^no^ ^at aVo^um" stLate formu- 

, faS; Point - s^ufauL 

10 and a penetrometer reading of_ 35 _ 

, ^ ^ ^ mi it to rub onto the f ar>rxc uu« 
would be diff >£*f> fce ^ ^ optimtt m for an 
hardness and the pH wouau ^= . ^ . ... a dH 
enzyme, which is generaUy recognized as bexng a pH 

y of no high r than 9.5. 
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Example 3 

If one desires a product that is softer, 
for example, a penetrometer reading of 110, the graph 
of Figure 1 indicates that the pH of this formulation 
5 would be 9.35 and the drop point would be 45°C. The 
pH of this formulation is within the optimum range for 
an enzyme, but the dropping point is below the pre- 
ferred minimum of 48.9°C The addition of 3 percent 
sodium borate decahydrate to the formulation, for 
10 example, gives the desired product. 

Example 4 

Another example of the utility of this 
invention is illustrated with a formulation that 
would be harder than the formulation illustrated in 

15 the previous two examples. If one desires a stick 
with a penetrometer reading of 38, the graph and 
Figure 1 indicates that the stearate formulation with 
that hardness would have a pH of 9.9 and a drop point 
of 50.6°C. In this example, the dropping point is 

20 above the target of 48.9°C, but the pH is above the 
optimum of 9.5. The addition of 3 percent sodium 
acetate would give a stick with the desired hardness 
and pH. 

Detergent builders can be added to the pre- 
25 spotter stick formulations. A general class of builders 
or chelants known as polyaminocarboxylic acids are useful 
for this function. Examples include sodium nitrillo- 
tri acetic acid and hydroxyethyldi amino triace tic acid. 
Citric acid and its salts as well as polyacrylic 
30 acids can also be utilized for this purpose* The 
builder is included in the formulations in concen- 
trations from 0.01 to 10 percent. 
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The utilization of particular salts according 

„ the teachings of this invention is P^^£ 
efficacious when builders are incorporated into the 
formulation, without the addition of the salts of . 

5 the invention, the builders have a tendency to 

crystallize in the matrix. In substituting a more 
SI salt of the builder, such as substituting 
potassium citrate for sodiu* ci W ate. the properties . 
Tf^he stiCK are altered such that the matrix does 

L0 not have the desired hardness and dropping 

Bowever, the addition of a salt, in accordance with 
Z method of the present invention, will give the 
desired product. 

The products of the invention are waxy, 
» greasy, translucent to J**" 
point of, advantageously, 37.8-C to 82.2 C. 

A very extensive group of salts can be used 
in practicing the invention. These salts include the 
alts of both organic and inorganic acids Examples . 
20 are chloride, sulfate, carbonate, phosphate. bromide, 
formate, acetate, tartrate, borate and «t*o™^ 
as the anions, with the cations being sodium potassium, 
calcium, lithium, magnesium, and aluminum. This 
U s t is meant to be representative and not to exclude 
25 other known salts. . .. 

Referring now more particularly to the 
surfactant system, in one preferred embodiment of 
the invention the surfactants include anxonics, 
in particular, linear alkylbenzene sulfonates, for 
30 example, sodium dodecylbenzenesulfonate. These 
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anionic surfactants function more effectively than do 
the non-ionics in removing soil and stain from cotton 
fabrics. 

Preferred non-ionic surfactants include ethoxy- 
5 lated linear alcohols, ethoxylated alkylphendls (pre- 
ferably C 6 -C 12 alkylphenols ) , and polyethylene glycols. 

Within the teachings of the invention, 
different surfactants may be substituted in the com- 
positions. For example, surfactants of the non-ionic 

10 type include ethoxylated linear alcohols, ethoxylated 
alkylphenols, and polyethylene glycols. Propylene 
glycol, including the mono, di, and tri anologs, may 
be used. Various types of stearic acids including 
single, double and triple pressed stearic acid are 

15 suitable. The enzymes used include protease, lipase 

and amylase, in a stabilized blend, or as unstabilized 
preparations with calcium salts added for stabilization. 

The efficacy and effectiveness of the product 
has been conclusively demonstrated using test preparations, 
20 EMPA-116 (blood, milk, ink), EMPA-112 (cocoa, milk, sugar), 
and grass soils, on cotton. The swatches were washed 
in 150 ppm hardness water at 37.8°C, with 100 cycles per 
minute agitation, and 1.5 g/1 non-phosphate powdered 
commercial detergent (e.g., Tide ).. 

25 The test swatches were then read on a 

Hunter Reflectometer, using the L scale, where L 
is an indication of lightness-darkness. 
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PRODUCT 
® 

TIDE, 

CLOROX®-2 

SHOUT® 


EMPA-112* 


EMPA-116* 


GRASS* 


(STAIN) 

7.0 

9.2 
13.1 


(STAIN) 
26.0 
56.3 
56.2 

• 


. 7.1 
15.5 
9.9 


PRODUCT OF THE 
INVENTION 


19.2 


107.0 


15.4 


* % Remission 


= Final "L" 
Initial " 


Reading 
L" Reading 





10 



15 
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The present invention constitutes formulation 
and methods of controlling the consistency of the solid 
formulation and the dropping point in spotting sticks. 
Current art teaches that there is a direct relationship 
between the dropping poiht and the hardness of the 
formulation. That is to say that if one raises the 
dropping point, the hardness increases. The present 
invention discloses a technique for raising the drop- 
ping point and simultaneously decreasing the hardness 
of the formulation, an effect which is contrary to 
what is normally observed in sodium stearate formula- 
tions . 
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Stearic Acid 
Dodecylbeazene 

Sulfonic Acid 
Dipropylene Glycol 
10 Propylene Glycol * 
Nonyl Phenol 

Ethoxylate 
Linear Alcohol 
Ethoxylate . 
15 Polyethylene 
glycol 
NAOH-50% 
Enzyme 

Sodium Borate 
20 Becahydrate 
Fragrance 
Water 



Cone. 
(parts by 
weight) 



9.4 

5.2 
3.7 
33.7 

14.9 

14.9 



1. 
3. 



5.0 

2.9 

0.02 

q.s. 



Operational 
Concentrational 
Ranges 
(parts by 
weight) 

5-10 

3-20 
2-6 
20-50 

5-30 

5-30 



2-5 
2-10 

2-4 



25 



30 



Example 5 

The two surfactants and the glycols are heated 
to 65. 6 °C -with stirring, until solution takes place. 
The polyethylene glycol is added next, followed by a 
water solution containing the sodium borate. When 
solution has taken place, the sodium hydroxide and 
sulfonic acid are added. This is followed by addition 
of the stearic acid. When the stearic acid has dis- 
solved, the temperature is lowered to approximately, 
54.4°C, and the enzyme is added, with stirring. The 
•resulting formulation is poured into the- appropriate 
mold-like containers or formers. 



35 Products produced in accordance with the 

invention are characterized by an ASTM penetrometer 
hardness of 3 to 30 mm using the standard cone with 
no additional weight added. 
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! A laundry soil and stain remover com- 
position indicator stick form ^^^T** 
enzyme, a surfactant, a bodying agent constxt utxng 
enzyme* enzvme and surfactant, 

a gelling carrier vehicle for the «■*- ^formly 
the enzyme and surfactant being intimately 
dispersed throughout the carrier to provide a phys- 
icam self-sustaining solid for direct positive appli- 
cation and material transfer to selected zo«,s of^ 
fabrics to be treated, prior to subjecting the fabrics 
£1 laundering cycle, characterized by containing an 
or ganic or inorganic salt or a mixture thereof. 

2 composition of Claim 1 characterized in 
that the s'alts include at least one chloride, sulfate, 
carbonate, phosphate, bromide, formate, «<=•»*•• 
tartrate, borate or metaborate, as anions, and sodium, 
podium, calcium, lithium, magnesium and aluminum as 
cations, or mixtures thereof. 

• 3 composition of Claim 1 or Claim 2 
characterized in that the carrier vehicle comprises 
TZ* stearate generated in-situ within the composxtxon. 
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4* Composition of Claim 1 or Claim 2 
characterized in that the composition is a waxy, 
translucent to opaque solid melting in the range of 
40-80^C, and having a hardness in the range of 3 mm 
5 to 30 mm measured using an ASTM standard needle with 
no weight added. 

5. Composition of Claim 1 characterized 
in that the surfactant includes a linear alkyl ben- 
zenesulf onate . 

10 6. Composition of Claim 1 characterized 

in that the surfactant comprises sodium dodecyl - 
benzenesulf onate . 

7. Composition of Claim 1 characterized 
in that the surfactant includes linear alcohol 

15 ethoxylates, alkylphenol ethoxylates and polyethylene 
glycols wherein said carrier vehicle comprises sodium 
stearate . 

8. Composition of Claims 1 or 2 charac- 
terized by having a dropping point in the range of 

20 37.8° to 82.2°C. 
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@ Laundry soil and stain remover. 

@> A prelaundering composition in solid, stick-tike form 
including a surfactant and laundry enzymes homogeneous- 
ly dispersed throughout a semi-hard carrier vehicle includ- 
ing In-situ formed sodium stearate. Various salts added to 
the composition of the invention are effective to modify, 
control lably and independently/ particular physical and 
chemical parameters of the composition, including texture, 
consistency hardness, melting point and pH to optimize the 
rheology and the softening range of the product and to 
enhance related functional features. 
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